Introduction
Metals and intermetallic compounds consisting of rare earths or actinides in combination with transition metals can absorb large amounts of hydrogen. synthesis. They found, that under the synthesis gas CO and H2 the compounds decompose into crystallites consisting of the transition metal and of an oxide of the rare earth/actinide which showed at least in one case higher activity than a conventional oxide supported catalyst of the same elements. Soga et al. [5] studied the hydrogenation of ethylene over LaNi5 and found, that the rate of hydrogenation over the hydride was larger than over the unhydrided material. Oesterreicher et al. [6] showed the catalytic formation of water, when hydrides of intermetallic compounds were exposed to air.
In this work we studied the CH4 synthesis from carbon monoxide over ThRh hydride. We Experimental details and results
Material
ThRh was prepared by melting the components together on a water cooled copper hearth of an arc furnace under argon atmosphere. The button was flipped and remelted several times to improve homogeneity.
The orthorhombic crystal structure [7] was verified by analysis of X-ray powder diagrams (Guinier camera, Cu-A'a radiation). A quadrupole mass spectrometer (Balzers, QMS) built together with a separate high vacuum station was used. The components of the gas were quantitatively analysed by considering the known ratios of singly and doubly ionized and fragmentary molecules and by also including a factor for the probability of ionization, which is different for different gases [8, 9] . Since the peak at the atomic mass unity (amu) 16 is composed not only of CH4 but also of CO and H20, the peak at amu 15 (CH3-fragment) was used to detect the presence of CH4. evolves from the hydride. Ar is used as a "feed rate" reference amount of the analysed gas as a measure for the onset. In the virgin hydrogenation cycle of ThRh the onset is found after 12 h at 100"C plus 3.5 h at 200°C. In the 8th catalysis cycle it could be already seen after 12 h at 95°C. The total pressure was 1.1 and 1.2 bar, respectively. We studied more detailed the influence of the desorption of the hydrogen from the metal hydride on the CH4 formation. In Fig. 2 [10] .
In Fig. 4 the spectra of cleft ThRh before and after oxygen treatment are shown. The clean sample contains metallic Th [11, 12] and metallic Rh [13, 14] . With increasing amounts of oxygen, increasing intensity of the chemically shifted Th 4/peaks is observed. This is explained by formation of Th02 [12] in agreement with the increase and position of the oxygen peak. 
